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appar at'u§v gilgggg?suri ng the activity of an enzyne or a Kf)eﬂlﬂ'ﬂﬁ}é@q% of
ny

enzymes an 0 met hods of use of the apparatus. BACKGROU

di scussion of the prior art throughout the specification should in no way
be considered as an adm ssion that such prior art is widely known or forns
part of common general know edge in the field. Living cells produce a
series of catalytic agents the purpose of which is to accelerate 30 the
reactions that occur under the conditions that occur in living matter.
These biocatal ysts are called enzynes They are proteins that speed up
“certai A chenmical 8 Decenber 2004 WO 01/98532 PCT/ AU0O1/ 00728 2 reactions
wi t hout . bei ng thensel ves affected by the reaction. They are now

manuf actured on a | arge scal e and used for nmany purposes.
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TITLE

ENZYME DETECTION AND MEASUREMENT

TECHNICAL FIELD
20  The present invention relates to apparatus for meaéuring the activity of an enzyme or a

combination of enzymes and to methods of use of the apparatus.

BACKGROUND ART

25 Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of

common general knowledge in the field.

Living cells produce a series of catalytic agents the purpose of which is to accelerate
30  the reactions that oceur under the conditions that oceur in living matter. These '

biocatalysts are. called enzymes They are proteins that speed up certain chemical




Enzynmes are widely used in industrial processes, food processi ng and
“manufacturing, 5 and in househol d products. For exanple th&{PeReReNRI04

used in Sbwpotﬂ@kggghol d products as laundry detergents to assist in

di gestion of soiling of biological origin, in dishwashingP&dtAdNgeNes to

assist in digestion/renoval of food scfaps. They are widely wused in

manuf act ur irB&tfoﬁQ%%Bﬁt%%iﬁg%eﬁ%'a?fekf%dtb?'qgcjfrn cr:tggn. l”lj%%hai%?r_lh dewool i ng of

fl eeces, manufacture of cheeses, of ‘paper; ad %ny ot her

i ndustri es. ; ye also been enpl oyed in hospitals, nedical,

dental pr agg%%ggfﬂﬁé%‘éﬁtaﬁ%°?lsﬂeaq “Sﬁgé-?rgam}rlplﬂl’%‘-‘é%*ti on and renoval of

bi ol ogi cal contam nation fromsurgical instrunents and paraphernalia. A
nunber of assay methods have been proposed to determ ne the presence of an
15 enzyne, and to quantify its activity. Generally this involves the

conduct of Bsephirestecsidey vaedindhdespsal toromeseo audbrigesheimahangadyahi ch

need to be conducted by skilled analysts. Annexed hereto and marked

annexur & 1 and imhéuspheéld lpradicto Fof eXamisle Rk Hals Beenl’Ed B MR HotldnGigct i vity of
prot ease and based on a USP net hod. 'The “nethod requires a

spect r ophothedmRicar =k nt sone.of . whi ch .20 nust be
nmade up frtgsh dggi T %Igl gﬂé&%&é@ F?%%E#glgnﬁg%’?@ﬁ 0? S‘S@é& ?f(‘)l?lmo[gﬁ@(f%g% MThe
procedure . | eted in.less than about. 2 hrs. It would be useful

to have neggsgq%%)l}lggﬁl&g{gé?%&%?@&t %@%ﬂwﬁsmozﬁl o podscraps: Thay ave widelyyme or

cl ass of enzglc{nas was, present in a sanple of a conposition. It is also often
25 i nport aft®4 B R gdagisbdesoor exsnle inytaphing oé leothenplewoelingn®s in a
systemand it 3 8 Decenber 2004 woul d be desirable to have a relatively

qui ck, si mpeecesndanufestpsrgichesses oépapeef dfddcad and in many other indnstries. ¢

10 Enzymes have also been employed in hospitals, medical, dental practices, and the like
to assist in digestion and removal of biclogical contamination from surgical

Instruments and paraphernalia.

A number of assay methods have been proposed to determine the presence of an
15 enzyme, and to quantify its activity. Generally this involves the conduct of
sophisticated and always time consuming chemical assays which need to be conducted

by skilled analysts. Amnexed hereto and marked annexure 1 is a typical method for

E it

determining the proteolytic activity of protease and based on a USP method. The
method requires a spectrophotometer and other apparatus, reagents (some of which
20 must be made up fresh daily) and a skilled technician to perform the work. The

procedure cannot be completed in less than about 2 hrs.

It would be useful to have means for quickly detecting whether or not a particular
enzyme or class of enzymes was present in a sample of a composition. It is also often

25  important to know the degree of activity of one or more enzymes in a system and it




and preferably one which could be conducted by relatively unskilled
persons. I'n recent years a | arge nunber, of test strips hav@@%‘?rﬁ”?fé\?gp‘bped
- which enploy 5 imobilized enzynes to J’et ect an analyte of interest in a
sanple, for exanple to nmeasure glucose in a blood sanple or of blood in

fecal Mt eybale bo Bl d MRS redydly gﬁifﬁ,mﬂeéanﬁ B UREE ORI C

measuring devices to provide a rea are o ativel y conpl ex and

costly constyuctiqn. Wil e, such deviges | oy. enzynes, .they do not provide
a meature ot :arﬁﬁff%@}z PYS lcafcoslﬂ b@ﬁ?g}%@%ﬁ&&%ﬁﬂm%é@s%pireor& its presence
in an analyte. It is an object of the invention to provide a neans of

enzyne detection and/or activity assay which avoids or at |east ,
anel i orates one or nore di sadvantages of the above discussed prior art, or

provi des anreoeRysirahige@hbér oFitdseEthipt h¥e bebh dPRRSFIIRThiIENAH1olHE | NVENTI ON
According to one aspect the invention provides a unitary singlé use

2N VUT6 ORMLGRLEON e IRLER 00 AN SAGXTR e i bbbl b2 ©

tenperature, sal devrce conpri si ng ort str e nual

mani-pul ati on and a composition associated with the 20 support structure,
the conposMEABHE YRS lPéz’blﬂW@qug‘{f if’oéﬂﬁﬁfélmﬁt%EhM&W\Bg/ﬂlﬁ%e to cause a
-change i n appearance of the. device due to digestion of at |east a part of
a |layer oflevacesonposi donpiexxssproatzd méasiringpdayices ppprovidstaneed outeantlo r eveal
an underlying stratum which is of a different appearance fromthe |ayer

digested. a3afPlbereBshpléddd 83ki02EndthiSti&R MIVAXIE sGéiE@dvidks ety €S

ot herw se, throughout the description and the
£ enzymes, they do net provide a measure of the activity of an enzyme nor an indication

10 ofits presence in an analyte.

It is an object of the invention to provide a means of enzyme detection and/or activity
é_ssay which avoids or at least ameliorates one or more disadvantages of the above
discussed prior art, or provides a commercially useful alternative.

5 B

DES CRIPTION OF THE INVENTION

According to one aspect the invention provides a unitary single use analytic device for

detec'ting an enzyme in 2 liquid at a suitable temperature, said Qevice comprising a

sﬁpport structure for manual manipulation and a composition associated with the

120 support structure, the composition being responsive to the enzyme in such a way as to

cause a change in appearaﬁce of the device due to digestion of at least a part of a layer

of a composition associated with said support structure to reveal an underlying stratum

which is of a different appearance from the layer digested.

AMENDED e
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clains, the words “conprise', "conprising', and the like are to be ‘
construed in an 8 December 2004 WO 01/98532 PCT/ AU0O1/ 00728 84eqember P
sense as opposed to an exclusive or e ustive sense; that is to say, in
the sense of "including, but not limted to". In preferred enbodi nents of
t he i nventy t | | f. a u ce. | e formof a
tost otri Bt et e B oS o en et B MRS hndi PO e °
tested for the presence of an enzynme or to assess its activity. Desirably
the suppordiaips, ‘E‘ﬁ WORET CORIBFIFS e cOBERING s aBd disdie 3¢ tpheansEussyinpRa—
al t hough for sone enbodi nents a sheet of paper or paperboard may be an
accept abl e support structure. O her supports nay be used, for exanple of
gl ass, nmetal, ceram c or conposites. The support may 10 also be i the form
of a dispersion such as polyneric beads or inorganic particles. e
associ ated conposition is preferably coated or printed onto the/upport and
‘may for exanple be, or include, a conposition selectively digestible by an
enzyme of a particular class of enzyne. For exanple the asso¢l ated
conposition may be, or include, a protein selectively digestible by an
enzynme of the class of proteases; or it 15 may be, or incluge, a lipid
di gestible by enzynes of the class of lipases; or it may be¢, or include, a
.cellul ose digestible by enzynes of the class of cellulaseg, and so on, or a
plurality of such conpositions may be associated with a gingle support. The
conposition may include a binder if necessary to maintayn association wth
the support, or in the case of an enzynme digestible cgnposition which can
itself be formed 20 into a cohesive sheet may be adheyed as a sheet to the
'support.
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I n enbodi nents of the invention interaction between the conpgsition and an
enzyme in a liquid being tested results in a change in appeRfEREE @04 he
test ‘strigyobhfdssgxanple the conposition may change colour, or the

corposi tion my be digested to reveal 2n 25 underlying st r B¢ T Bpo0z2s

di fferent appearance. Various ways in which a change in the 8 Decenber 2004

VD 01/ 98537 RETIARRL ARFE01% IRBEALANCE: Shthe  dBVL G in, 1 sepane 10

detection of an enzyne e acconplrs _ et ai |
hereinafter, In.Qne highly preferred, formof the invention the conposition
is enzyme ﬁ%ﬁgfilﬂﬁg‘gﬂgp%%@#ﬁ@tﬁﬁ&'a fine di spersion of a solid ( for
exanpl e, barium sul phate) of which a layer at or near an exposed surface,
or a portion of that layer, is coloured. An enzyme which is effective to

di-gest the conposition, releases the coloured particles in the col oured

| ayer, whi &hpregered ferbedmfenthaf the itveation fhe dSVE orshes 61 APp&Hsthavae igt or
near the surface is of a different appearance than the underlying

remai nder fistfbedof Hidsharif a8m1dPtote dpRadr lﬂﬁ%eﬁbﬁ 9:? g!ugd iﬂ'tassi)g{ﬁh ‘P&‘Pé s opaque

white), digestion of the surface |ayer results vi si bFe color change
in the striReedldt Qe R%: e uantitativereasurenent of. enzyne
‘activity nay be t&n@%ﬁ%@%&rﬁ% asﬁlitlgr?%eﬁwés 15 TPSW%%E%%WW

i mrersion of.the test strip.15 il. a chapnge, in appearance i s observed and
conpari ng thEE RS aéarsé‘FEtr‘%L%i@uf’@ﬁéFthkS@hE%ﬁz‘lfg? S FabMmeRsedi nent s
t he degree of change in appearance which takes place in a predeterm ned
time inter $et ofPapsrer RaperbpadaaREb i aareptakle Suipoyt SUBRUE- OESCRIPPION OF THE

DRAW NGS 20 Various enbodi nents of the invention will now be described by
way of examgy e usddy for example of glass, metal, ceramic or composites. The support may

10 also be in the forml of a dispersion such as polymeric beads or mnorganic particles. The
associated composition is preferably coated or printed onto the support and may for
example be, or include, a composition selectively digestible by an enzyme of a
particular class of enzyme. For example the associated composition may be, or
include, a protein seiectively digestible by an enzyme of the class of proteases; or it

15 may be, or include, a lipid digestible by enzymes of the class of lipases; or it may be,
or inclﬁde, a cellulose digestiﬁle by enzymes of the c.;lass of cellulases, and 50 on, or a
plurality of such compositions may be associated with a single support. The

: comp.osition may include a binder if necessary to maintain a;ssociation with the
support, or in the case of an enzyme digestible composition which can itself be formed

20 into a cohesive sheet may be adhered as a sheet to the support.

In embodiments of the invention interaction between the composition and an enzyme
in a liquid being tested results in a change in appearance of the test strip, for example
the composition may change colour, or the composition may be digested to reveal an

25 underlying stratum of a different appearance. Various ways in which a change in the
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with reference to the acconpanyi ng drawi ngs wherein: FIG | shows a
schematic plan view of a first enbodi nent according to theq'ﬁ%‘@rﬁ‘?q%ﬁpo“‘ FI G
2 shows ayehgpsgssection along line 2-2 of Fig 1, FIG 3 Sm*tmﬁ mati c
pl an view o 121 Second embodi ment according to the 25 inven |%ﬁ?ﬁ°%gg
Decenber 2004 WO 01/98532 PCT/ AUO1/ 00728 6 FIG 4 shows a cross-section
al ong | i néygsedrfbe bf Bedeviks ﬁreép&@é’%dét’ec@ﬁ%%ﬁ%{é e%@n%h%@éo%spel?spé@' rd

enbodi ment ‘according to the invention; shows a cross-section al ong
line 5-5 of_ Fi: nd Fl {+.sho a preferred variation of the third
enbodinenta?ﬁﬁgm%?gg%ggg%g%@%h?ﬁﬁﬁﬁg? to that of Fig 6. BEST MODES FOR
_CARRYI NG QUT THE | NVENTION A first enbodi ment of the invention is shown in
figures 1 and 2 in which there is provided a sinple formof device. The
device of figure 1 is a test strip intended for 10 single use in detecting
, a prot easel’ ond lughly prsfontd fowed! thagention thecaoprsitings efizyansdipgsible st ruct ur e
1 which inthe illustrated exanple is in the formof a strip but which

need nos bend aetudagufine dispersioaRe a sold ( A efarh 1e,r1ﬁ@m§aﬂd@ﬂave)@wfﬂi@$ a In the
present exanple support 1 is of plastic and is shaped to assist in .nmanual

nani pul at i eRehA\Gr Adar a&%?&dtsﬁrﬁa&?o QF thlaf ﬁyéﬂq{s%ﬂﬁﬁie&! SEn e%?é) rt

structure -17is coloured, "(for exanple 1 FJIslupport structure |’ may “be” a bl ue
- coloured p i i S iated with_an e di,gest i bl.e .conposi tion
2°by et ng "ABIEERTR S ARRRREG Brpboslner S BN Eflapip RRgIe i o

coloured layer, which fall free of the test strip. Since the coloured layer at or near the

surface is of a different appearance than the underlying remainder (which in the case
10 of a barium sulphate dispersion is opaque white), digestion of the surface layer results

in a visible color change in the strip.

In preferred embodiments quantitative measurement of enzyme activity may be

undertaken by measuring the time from the moment of immersion of the test strip
15 until a change in appearance is observed and comparing the time with a reference

chart or sample. In oﬁer embodiments the degree of change in appearance which

takes place in a predeteriined time interval is used to indicate enzyme activity.

BRIEF DESCRIPTION OF THE DRAWINGS
20 Various embodiments of the invention will now be described by way of example only
- with reference to the accompanying drawings wherein:
FIG. 1 shows a schematic i)lan view of a first embodiment according to the invention,
FIG. 2 shows a cross-section along line 2-2 of Fig1, |
FIG. 3 shows a schematic plan view of a second embodiment according to the

25  mvention;




. thickness of t'he conposition. Conposition 2 is a gelatinin ich is

di spersed finely divided barium sul phate yielding an opaqu ﬁ?ﬁ‘%@er 2004
conposi ti fp of¥gsgy to use of the test strip the blue colo f _support
structure 1 is obscured by the overlying coating of 20 \Aﬁ?@f‘yg’r@g@ﬁtion
2. In use the strip is inserted into a liquid containing a protease enzyne

the activi 11:17(}91sﬁWs‘H’brbs%-ée@ﬁa‘?aleﬁ%ﬁl\f@g@a&dﬁg@ ch is at a known tenperature.-

A stopwatch is used to neasure the tine frém’the nmonent of insertion of

the.strip igRb0Oz 4t liquid.until.the. | r of .conposition 2 is digested as
evi denced @é t %%hogﬁaansg Sigic B’G?Wa%t%% eﬁgd%ﬂﬁﬁﬁoﬁ g f‘%ﬂledm@(‘“%én;t est
strip fromF%(Ele Q\A{Qite col our .of conposition 25 2 to the blue colour of the
support 1. Fied diogimitress-sestiomeang toppdpiafig % bed activity 8 December 2004
WO 01/98532 PCT/ AUOI /00728 7 of the enzyne assessed by reference to . '
pre- cal i br &led/ shapisespreferei veriatemsafshenihind entbypdfent irt & eross-eeteioa sfhined

t hi ckness of that conposition. Those skilled in the art will appreciate
that enzymeo that¢f\Hig¥. and the rate of digestion of a substrate by an enzyne
are tenperature dependant and that the sanple nust either be preconditioned
to a specified suitable tenperature or the tenperature of the solution
must be neasured and a tenperature adjustnent factor applied. In the

o be covePRs oM ROk CARRIING AT RE VRO er o hi S emboai ment 1 ¢
coat i ng. of AL BN SYPPETLS S50 YHewes | pid 2 m whish fuedd 1 or 10
estimating enzynme activity. |If desired, the strip my be acconpani ed by a
cal i brat i oprakrefe simpls fouo of devicen Tl devick of figure 11s a test strip intended for
10 single use in detecting a protease followed by disposal.  The device consists (ﬁ' a
support structure 1 which in the illustrated example ié in the form of a strip but which.
need not be rectangular in shape, nor need it necessarily be flat. In the present
example support 1 is of plasﬁc and is shaped to assist in manual manipulation having
regard .to the manner of its intended use. Support structure 1 is coloured, (for example
15 support structure 1 may be a blue coloured plastic) and is associated with an enzyme

digestible composition 2 by being coated with an adherent layer of predetermined

thickness of the composition. Composition 2 is a gelatin in which is disﬁersed finely

T

divided barium sulphate yielding an opaque white composition. Prior to use of the
test strip the blue colour of support structure 1 is obscured by the overlying coating of
20  white composition 2. In use the strip is inserted into a liquid containing a protease
| enzyme the activity of which is to be assayed and which is at a known temperature. A
stopwatch is used to measﬁre the time from the moment of insertion of tﬁe strip into
the liquid until the layer of composition 2 is digested as evidenced by the chz‘mge in
appearance of the coated portion of the test strip from the white colour of composition

25 2to the blue colour of the support 1. The stopwatch is then stopped and the_activity |




showi ng the user the end point col our of the support, or an exposed
uncovered portion of support may be left to facilitate thi%sg%‘%r%’ﬁfzom
conparison. The solid suspension if 15 enpl oyed need not i ul phat e
but may B¥O4YVEISPIca, titani umdioxide, netal colloid, orp‘gT’ngbboj“g%% fier.
The support need not be coloured. Support 1 may be a transparent filmand a

| i ght beam _and phot odi o or.the like toge | th- j imng’
circuit né’;’n & aﬁ‘ﬁsﬁeg Afetce %%%?eéﬁa'ggrsaﬁe?ggnb%% &{t Iggg%en%go%ﬁﬁ%?rand
regi ster the endpoint (when the |ight heam pass t hrough carrier and
conposi ti.@epwm%gwlﬁsﬁféhﬁwg@?ﬁ]&ﬁ@ Tg"s@t’s Jed ’%?H?c?ﬂ W@t s the

di gesti bl e coating when digested nmay reveal underlying indicia printed on
~the carri esppreciue taxbealymetanivivyoard thprae efidigéstion ofia sulpiirats/pinan SWwymgch as
"P*. 8 Decenber 2004 WD 01/38532 PCT/ AU01/011728 8 The above descri bed

enbodi Mentaré fenipdtfAdeRphafeiriohatane sdMRas tiuet difher bepieebiditiafed tprot eases.
*» However ot her conpositions may be used for the detection of enzynes from

other enz yﬁ%ﬁg@%@%ﬁﬁh dt%{ﬁ%e_ 2 0B} e i IRAN 5ﬂ[ tﬁé‘sdlﬁﬂiéﬂ FluBheAn&Rited! 0se

‘substrate e use ect enzynes of e cellulase class,

conposi tions, containing.lipids.5 may b sed t tect: S - t he

| i pase cl a"élid,até’@ﬁffﬁg'}r‘f g@ﬁ%@BﬁfaﬁPﬁP legn;fﬂ‘ %@ﬁpﬁ%ﬁ%@tgg%? 1? (l)é)%oétt ect
enzynes of the anylase class and so on. A nore, highl) r'e(;erred.enbodi ment
5 Shown | HECPISGUI S Vlc MPPPHETRENTE BSFOTHELPE HEEsAiHE] CFPOTHThat of
figure 1 in that a single support structure 1 is associated with 10 several
- di fferent Howgve idihjestibidimentitrsdsipprteniso pesstshlyemdupprodusiblyspaerkthe t o one
or a class of enzynes, so that the stripis able to test for the presence

- of nore t hgnkaBR of eBZHIfRREhHLRILBR Jam seppeat Alf tH Stieriend betmddes of enzyne
‘.coexisting in a mxture. In

10  estimating enzyme activity.

If desired, the strip may be accompanied by a calibration chart (the two forming a kit),
showing the user the end point colour of the support, or an exposed uncovered portion
o.f support may be left to facilitate tlﬁs colour comparison. The solid suspension if

15  employed need not be barium sulphate but may be a silica, titanium dioxide, metal

colloid, or other opacifier.

The support need not be coloured. Support 1 may be a transparent film aﬁd a light
beam and photodiode or the like together with an optional timing circuit may be used
20 to monitor the digestion of the composition and register the endpoint (when the light
beam passes through carrier and composition layer) and timé th..e digestion. In other
embodiments the digestibie coating when digested may reveal underlying indicia

printed on the carrier, for example the word "protease” or an abbreviation such as "P".
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that case the different conpositions nmay be visually distinguished from
each other for exanple by colour, or they may be of the s EHRsn PO%ht
occupy visually distinct 15 parts of the support. They may have the sane or
di fferent WS4 ng colours. or indicia. Al though in prefernetoos

enbodi nents the conposition associatedwith the support is applied to the

support as oat | f .predeterm ned unjformthickness and tinme of 20
-di gestion FEG %%%{’&dﬁégﬁ%eﬂﬁm%eg%n%éﬁ inteped tedstrgt srdimsasyredibaestiglyof
continuously varying or stepped variable thickness my be used, and the
t hi ckness Eﬁogﬁgtseﬁomver othéncomposittienasse bevskd bntheklatectias of enzghink er ent
val ue may be reveal ed beneath each thickness step and the hi ghest val ue

reveal ed witbhi sther pegele chides NBor Liahl¥e brEhdaftion ﬁtﬁiz‘i&?%}d YuRse kitseagt | Vity
25 8 Decenber 2004 WD 01/98532 PCT/AUO /00728 9 Wth reference to fig 3

there s ShARclcd @il kAR Se e BRHRd A LA AL Sl fgaceor di ng

to the invention in the f a test strip to I'ng
structufe i a cellulose acet.ate film coated.with an.overlying |ayer
or str i5|roe . %IFP%F irﬁges oc%%ﬁg%nztyl TSR og%hea}lﬂa%%/@?sso?o °§8196‘ﬁ8°‘86‘ﬁﬁ}%i tion 2', a
| ayer of a thjrd ,con'go ition 2", and a layer of a fourth conposition 2"',
~ each of cofPbSPEGLEEayde psede detpghienzymesofjthe pmylasg clasfmdtspione by a
~respective enzyne or class of enzyne different fromeach other. Each
overlying layer or strip 2, 2!, 2", 2"' is selectively digestible by a
different 10 enzyme or class of enzyme fromeach other. Layer 2 is a
protein | apenore/ligify prEferral nbodiment is shown in figures 3 and 4. The device of figure
3 differs from that of figure 1 in that a single support structure 1 is associated with
10 several different enzyme digestible compositions, each of which is specific to one or a
class of enzymes, so that the strip is able to test for the presence of more than one
enzyme and to assay several different classes of enzyme coexisting in a mixture. In
that case the different compositions may be visually distinguished from each other for
example by colour, or they may be of the same colour but occupy visually distinct

15 parts of the support. They may have the same or different underlying colours. or

indicia.

Alf.hough in preferred embodiments the composition associated with the support is
épplied to the support as a coﬁting of predetermined uniform thickness and time of
20 digestion is measured, in less desirable embodirhents a coating of continuously-
-varying or stepped variable thickness may be used, and the thickness digested in a
| _given time éssessed. In that case a different value may be revealed beneath each
thickness step and the I;ﬁghest value revealed within a predetermined tiﬁ:e woﬁld be
indicative of the activity

25




Pipid | ayer, layer 2" is a celluldse, and |layer 211' is a carbohydrate.
More specifically, in the present exanple layer 2"' is amf gseetben20ft ch
~is digestible by anylase but not cellulase. Layers 2, 2 "

2", 2 are
di sposed WO WABH?| el strips and may be contiguous (as shEGMAWIEE 1) or
may be spaced apart on substrate 1. 18 As shown in the cross-section of fi g

2, strips2,.2 , 2" 2. .are not of . uniformthickness bu re-

progr essi valy FEEEERL 143 ?%?F%Wﬁ%‘@nm’ Wag\?gleﬁa%l?lef,sc%n&tgémr%]él%edﬁayr be nore

or fewer changes in |evel or the thickness may be continuyously increased.
20 The codievisgacerigingdo Hisinyadion &n thedomn pka fesk €rip Gongsjing G e sBPROTHr ocess,

e.g.. printing wusing rotogravure, screen printing, ink jet printing, knife
~coating, atructunet bewgaselldase astate filn, cdatpd wiithi angpvedyiag daysf opstagever ni ned

t hi ckness. Each of the conpositions is nade opaque by incorporating therein

prior to cmstddispdshton 222 154PBPA tecdnd tarBpokitiinsPed lapet cfashied sbmpodifiorbar i um
““sul phate. The dispersion hides the 8 Decenber 2004 WD 01/ 9832

PCT/ AJGLI OpT 28 4 fyatbtdetolath BompRRA! 3, dliFoRRRLHIONBY, Doyt papspar ent

colouréd ,” br. covere our & ayer e Cco r of the support is

desirably djff.erent under each of conpositions. 2. 2" ..2" " _There may
o1 nai o) AelHETY Sieeriae by A36ebedti B A shefn icfrene Bometll o o y
t he conpositions may be dyed or coloured so that the 5 thickness renaining
after a pﬂéb@ternined tinme can be judged by conparison with a tint chart.
In a third enbodi nent described with reference to figures 5 and 6. A paddle
shaped support 1. has a portion 11 adapted for imersion and a handl e
portion 12, Portion 11 : ‘

o Each overlying layer or strip 2, 2, 2", 2" is selectively digestible by a different

10  enzyme or class of enzyme from each other. Layer 2 is a protein layer, layer 2'is a
lipid layer, layer 2" is a cellulose, and layer 2" is a carbohjdrate. More specifically,
in the present example layer 2™ is amylopectin which is digestible by a.mylése but not

| cellulase. Layers 2, 2', 2", 2" are disposed as parallel strips and may be contignous (as
shown in fig 1) or may be spaced apart on substrate 1.

15
As shbwn in the cross-section of fig 2, sirips 2, 2', 2", 2" are not of uniform thickness
but are progressively stepped in thickness at levels 3, 4, 5 etc. There may be more or

fewer changes in level or the thickness may be continuously increased

20  The coatings may be applied to the substrate by any suitable process, €.g. printing
using rotogravure, screen printing, ink jet printing, knife coating, or other means

suitable for depositing layers of predetermined thickness.

Each of the compositions is made opaque by incorporating therein prior to coating the

25  support a finely dispersed suspénsion of barium sulphate. The dispersion hides the

e Ly Sy G PP - - s - -




10 is coated with a plurality of enzyne digestible conpositions 2, 2', 2"
each of which is selectively digestible by an enzyne of a dfPEEsEPRr 9% ss.
Each- of cqma%%%sg%)ns 2,.2'", 2 are coloured on or in a surface layer.. In"
one variation of this technique shown jn figure 6 this isPatddfpPiehed by
printing or coating an ink 6 for exanﬂie in adot or grid pattern onto the

exposed sur, ; 0%4,1 ] 2 L2 Ink is.insoluble in 15 the
enzyme con t“%?ﬁ’ﬁ%gé ?@%ﬁlﬁ dﬂl%)é@g 8? g%atyé?f tr%s%“’&#taﬁcﬁ%“ﬁeﬂ kR OBSDEBIVIER dat er

i nsol ubl e pj t, f ex le-D & Cviaglet No.2. Wen portion 11 is
inserted i ﬁgb%ﬁ%qflﬁﬁl &ﬁ‘eGBﬁg‘g‘?ﬁﬁﬁg‘l@Oﬁ}ﬁ feprabledifforaat undes ganhgifve
.conposition 2 is digested and as the liquid interface is consuned, ink 6

i s rel easedoBEsens & 25882 hTbdwanagbaindivéangaier pachappen dad Gecordfbsion -
preferred formof the third enbodi mnent appears the sane as that of figure 5

in plan bulickress halternitivedly gidredmposifiofs R¥Abe @ed bitdidlirsd §PMhm HOMPOSI ti ons
2, 2', 2" contain a suspension of a finely divided solid, for exanple, -

bari um sul phigkiss Athdifike QfeiSedtemRed & ng § osi tion 2
in a neasured anount for eia Iee %y IﬁLﬂ@gtcthé ?ﬁ%‘??%g&ﬁ‘fﬁ%"ﬁnk fenet r at es
conposi ti on: 7 ", 2" and colours a thin layer 7 of the 8 Decenber 2004 WO

01198532 P 1/ 60728 11 suspended solid at or near the surface of the

. conpositions Wen portion 11 is inserted vertically into a solution
-contai ning an enzyne,- a conposition 2 responsive to that enzyne is
. 'digested and as the conposition at the liquid interface is consuned the
- col oured p&hadirdsmbegdpaentdeseritied withenefarenterto Giganes 5yand 6. Aifatidisishapedr oduci ng
a change 5 in appearance because strata 8 underlying coloured layer 7 is
white. O seppostl asreoportion 11 adapted for immersion and a handle portion 12, Portion 11
10 is coated with 2 plurality of enzyme digestible compositions 2, 2', 2" each of Which is
selectively digestible by an enzyme of a different class. Each of compositions 2, 2', 2
are coloured on or in a surface layer. . In one variation of this technique shown in
figure 6 this is accomplished by printing or coating an ink 6 for example in a dot or
grid pattern onto the exposed surface of compositions 2, 2', 2". Ink 6 is insoluble in
15 the enzyme containing liquid to be tested. A suitable ink employs a water insoluble
pigment, for example D & C violet No.2. When portion 11 is inserted into a liquid
containing a suitable enzyme, responsive composition 2 is digested and as the liquid

interface is consumed, ink 6 is released and falls away producing a change in

appearance.

A preferred form of the third embodiment appears the same as that of figure 5 in plan
but is shown in figure 7 in élevation. In this form compositions 2, 2, 2 contain a
suspension of a finely divided solid, for example, barium sulphate. An ink or dye is
applied to the surface of composition 2 in a measured amount for example by ik jet

25 printing. The ink penetrates compositions 2, 2', 2" and colours a thin layer 7 of thé




white solid could be used as the suspénsion. If desired a coloured solid
could be trapped on or in a surface |ayer of conposition % BscembeseObkans.

For exa%gog)'a%ﬁ sensitive solid particles could be chapgg&do%&%our at

or near ace by neans of equéure to light. It has béen Todnd that
enbodi ments utilizing an enzyme digestible 10 conposition in which a

surface | i : I 7 . n i ng-stratum

vl ds. t he e e b B L B B i Ckness
of the canposi.tion gn.the support. It is much easier to ¢olour a thin -
Cayer eprBuRrEyealhine § s BRER Eotalrng R AR GIRISHIER A TRAPIERE (% nes s
and this gives suprisingly reproducible and accurate end point indication.
“ Bar i um sul {Brzmeyns igiiaesied ag asdhecommpsifion»é thei lswid wierfase & qonppoediiBecause
of its high specific gravity. In the enbodi nents so far descri bed

_ conposi t i ondowsdpovddred layet h il kevaymadet grivaveoraliffusitreprodoéing akhatgewhi ch ar e
"selectively digestible by an enzyne of a particular class. However the

conposist i 0 sppeFadtebebRs©RZNAE i shd Bdiured NS/ PRSI, | OfcdRde PEon20
selected to react with the enzyme to produce a product, either directly or

via one Orwm@éoﬁdrc%ﬁﬁfﬂe oft N BLTRYIALES B ae0RH ALACG & WAl &ud Q%Pr oduce a
col our change. For exanpl e conposition 2 may conprise a porous binding
mediumin which is_.inmobiljzed sucrgse .t,0 her with an el ectr.aon
ranster " Etipad 8k Sx i AeE e [T o Eortoblon AR She et PR Pele e il
p- benzoqui none, 25 2, 6-di chl orophenyol j ndophenol, pyocyani ne or thioneine.
I n the presapise slidpagiclevaldboehaasekin by aey By Bgsafaqby mems/ofo728 12
oxidase in a liquid the activity of which is to be neasured, the glucose in
(" the devi ceexpssuroxs Hglge dt lias bgtufoand that eimblodimtentsheilimegi aatenryme digestikied f or
~exanmple fromferricyanide to
10  composition in which a surface layer is of a different appearance from an underlying

stratum avoids the need for accurate and reproducible control of coating thickness of

the composition on the support. It is much easier to colour a thin layer reproducibly

' than to produce a coating of predetermined thickness and this gives suprisingly
reproducible and accurate end point indication. Barium sulphate is preferred as a

15 dispersion for this purpose becaunse of its high specific gravity.

In the embodiments so far described corﬁpositions associated with the support have all
‘been of 2 kind which are selectively digestible by an enzymé éf a particular class.

However thé composition need not be enzyme digestible. The composition may be
20 selected to react with the enzyme to produce a product, either directly or via one or

more reaction intermediates or mediators such as to produce a colour change.

For example composition 2 may comprise a porous binding medium in which isr

immobilized a sucrose to gether with an electron transfer mediator such as |

ferricyanide, ferrocene, methylens blue , p-benzoquinone,

25 - 2,6-dichlorophenyolindophenol, pyocyanine or thioneine. In the presence of a glucose




~-ferrocyani de. Reactions of this type nmay be acconpani ed by a_col our change *
or used to bring about a col our change in a suitable redox § REFEBRLEO/Mi ch -‘
woul d i ndiygateedshe 5 activity of the oxidase. Other substrate/ mediator
systens can be used for other enzyme classes. EXAMPLES “Cott FAY01/00728
conpositions for use in the invention are given below by way of exanple 10

only: 1 Proh@Bs€indi [ - %]‘EF ' j ks f Norl and
Products) 30% T}nt a%‘lﬁﬁénﬂgx#ggﬂg%&) ;%{egr%] %%ﬁ/#fgthé Eh%gﬁ%ﬁltgés)gévd?eglésti bl e
coating Hi gh:Ml.ecul ar \éi ght rboxypmethyl. cel ]l ul ose( Tyl ose 30.000) 6%

Tt ant am oRreabaaed g B AR igeencd b potD i fyBderivinide | ng

PNPval erate, G ycerine nonostearate 0.3% 25 Titani um oxi de powder 10% 0. 4%

q.s 100% dempyaniger Roptipns of this type may be accompanied by a colour change or used -

to bring about a colour change in a suitable redox indicator which would indicate the
5  activity of the oxidase. Other substrate/mediator systems can be used for other enzyme

classes.

EXAMPLES

Coating c_ompositions for use in the invention are given below by way of example ' (
10 only:

1 Protease digestible coating

Liquid Gelatin (Hipure from Norland Products) 30%

Titanium oxide 60%
Glycerol 10%
15 |
2. Cellylase digestible coating
High Molecular Weight Carboxymethy! cellulose(Tylose 30.000) 6% i
Titanium oxide powder 10% .
20 Distilled water o - q.s 100%
3 Lipase digestible cbating
PNPvalerate | 0.4%
Glycerine monostearate 0.3%

25 Titanium oxide powder 10%




WD 01/ 98532 PCT/ AU01/ 00728 13 Hot wat er g.s. 100 4 Anyl ase di gestl bl e
coating Mxture of Agarose and Agaropectin 1.5% 5 (suppli PB4 code
No. L28) m oxi de powder 10% Water g.s. 100 The m ts at
32-35C an}?[-[jrnall;?/dgbéei deposited as thin I ayer. 10 Ayl opecti n%&?”é‘ﬁ?ﬁlgpﬁer
| ong- chai n pol ysaccharide insoluble in cold water may be used in the
formul ati on i nst eadqygfy,agar ose/ agaropectin m xture, g tggnposi tion for
detecting products/byproducts of reaction with a protease The nethod is
based on detecting pol ypepti de bonds of protein fragnents soluble in 15
cold water resulting from breakdown of cold water-insoluble proteins in
substrate: The strlp may_l ncl ude two spatially separated parts, one with
4t o aAmviase digeptille coating t he reagent, or alternatively the parts

“the substré
nmaybe comnbi ned in a matrix. Substrate: Gelatin | ayer as above Reagent: 2,4
. Di ni trofl uorobenzediXtDiE)f AgatpscTarided gmomdctini h6%1% PVP- VA 535 co- pol yner
'10% (supplied by ISP Corp) Ethanol 88% 20 '
5 (supplied by Oxoid, code No. L28)
Titanium oxide powder 10%
Water : g.s. 100

The mixture sets at 32-35°C and may be deposited as thin layer.

10  Amylopectin or any other long-chain polysaccharide insoluble in cold water may be

used in the formulation instead of agarose/agaropectin mixture

5 Composition for detecting products/byproducts of reaction with a protease

The method is based on detecting polypeptide bonds of protein fragments soluble in
15  cold water resulting from breakdown of cold water-insoluble proteins in substrate:
The sfrip may include two spatially separated parts, one with the substrate and the

other with the reagent, or alternatively the parts may be combined in a matrix.

Substrate: Gelatin layer as above
" Reagent: 2,4 —Dinitrofluorobenzene (DNF)  1%;
20 - Triethanolamine 1%
PVP-VA 535 co-polymer 10%
(supplied by ISP Corp)
Ethanol 88%

When subjected to protease action, gelatin breaks down to smaller water soluble

25 polypeptides that react with DNF forming bright yellow colour,




When subj ected to protease action, gelatin breaks down to snaller water
solubl e 25 pol ypeptides that react with DNF form ng bright® Betamigr280bur .
8 Decenber, s 01/98532 14 PCT/ AU01/ 00728 6 Composition for detecting
product s/ byprodicts of reaction with an am|ase Agarose/ A§aFobarpI7as

m xture 1% Copper tartrate 1% Triet hdiol amine 1 % PVP-VA co- pol ymer 10%
Et hanol g.s. 100 7 Conposition for detecting products/byproducts of
reaction with a cellulase 10 Tyl ose 30000 2% Copper tartrate 1 %
~Triethanol ami ne 1% PVP-VA co-pol yner 10% Ethanol g.s. 100 15 Those
skilled in L QIRQSILO A eQing prequcksBypEdusts of geach iy pnprlases based
on the teaching herein. The features of one enbodi nent may be conbined with
t hose of another. 2@\gamseidgardpectapmaxterst fromi®he teachi ng hereof the -
conpositions for use in the invention '

- 5 2 o
& o dy Hl

Copper tartrate 1%
5 ' Triethanolamine 1%
PVP-VA co-polymer 10%
Ethanol : | q.s. 100
1 Composition for detecting products/byproducts of reaption with a cellulase .
10 Tylose 30000 2% |
Copper tartrate . 1%
Trie.thanolamine 1%
PVP-VA co-polymer ' 10%
Ethanol g.s. 100

15

Thosé skilled in the art will be able to select other suitable substrates based on the

teaching herein.

The features of one embodiment may be combined with those of another.

20 As will be apparent from the teaching hereof the compositions for use in the invention
may be formulated in different ways and combined with each other and with suitable
substrates in many differeﬁt forms without departing from the inventive concept

herein disclosed.

25




may be formulated in different Ways and conbined wth each other and .with
suitable substrates in nmany different forms without depar tSPrRremben2ofe

i nventive herei n di scl osed. 25 8 Decenber 2004 8532
ANNEXURE T&g‘g&)%?:{?/ AU01/ 00728 1.0. SCORE AND PURPOSE: 5 T&?&%‘?"d@&"’%ss to
determ ne the proteolytic activity in °Enzyrre Preparations and Detergents

(Azocasein Substrate) 2.0. UNUSUAL SAFETY PRECAUTI ONS: ' "None 10 3.0.
"PRINCI PLE OF METHOD: A protease is allowed to hydrolyze azocasein for 30

m nut es at Ei(lsested protein is precipitated with trichloroacetic
acid and tﬁm of digested product is determ ned by
spectrophotonetry. 15 4.0. APPARATUS. 4.1 Spectrophotoneter 4.2 pH Meter
"4.3 Water Bath at 40C 0.5C

1.0. SCOPE AND PURPOSE:
5  This method 1s to determine the proteolytic activity in Enzyme Preparations and

Detergents (Azécasei_n Substrate)

2.0. UNUSUAL SAFETY PRECAUTIONS:

* None
10
3.0. PRINCIPLE OF ME;FHOD:
A protease is allowed to hydrolyze azocasein for 30 minutes at 40°C. Undigested
protein is precipitated with trichloroacetic acid and the guantity of digested product is
determined by spectrophotometry. |
15
4.0. APPARATUS:
41 Spectrophotometer
42 pH Meter
43 Water Bath at 40°C & 0.5°C
20 44 fﬁner
45 Vortex Mixer
46 16 x 125 mom-tost tubes
47 Repeaﬁng dispenser, 5 ml capacity
4.3 Small fonnels and filter paper. Whatman No. 3 or equivalent.

25 49 Displacement 1 ml and 0.1 ml pipettes




20 4.4 Timer 4.5 Vortex Mxer 4.6 16 x 125 nun test tubes 4.7 Repeatin
di spenser, 5 m capacity 4.8 Small funnels and filter paper DeyeaearOfb. 3
or equi Val\@@%lﬁ&'g% 4.9 Displacenent | m and 0.1 nl pipettes 8 Decenber
2004 WO 01198 32 PCT/ AUO1/ 00728 16 5.0. REAGENTS 6.1 2.0 REFAUGIATFY of
stock solution Dissolve 242 g trishydroxynet hyl ami nonet hane (Triznma Base T
1503 - or. 5 equivalent) in 700-800 deionised water. Adjust pHto 8.5 with
10 N H2SO4. Adjust volune to 1 litre. This concentrate is to be used at 10
nm100 m v Iumm@fi nal dilutions with 0.2 MTris buffer. 6.2 50%
Urea sol ut'é)n 1 e 50 g urea (analytical grade) in 50 mM warm
dei oni sed water. Adjust volume to 1 litre. 6.3 10% Trichl-oroacetic acid
sol ution (&tlop reagert) MTBbuf{as stog sglutipn chl or oacetic acid (TCA) in 200 m
dei oni sed water. Adjust volune 15 to 1 litre. 6.4 Azocasein (substrate
sol ution) Duskbef248ghridaydryxymehgamimbnesthane (Taeta BabsT80%— or

5  equivalent) in 700-800 deionised water. Adjust pH to 8.5 with 10 N H,SO,. Adjust

volume to 1 litre. This concentrate is to be used at 10 m/100 ml volume for all final

dilutions with 0.2 M Tris buffer.

6.2 50% Urea solution
10 Dissolve 50 g urea (analytical grade) in 50 ml warm deionised water. Adjust volume

to 1 litre.

6.3 10% Trichloroacetic acid solution (stop reagent)

Dissolve 100 g trichloroacetic acid (TCA) in 200 ml deionised water. Adjust volume

15 to 1 litre.

6.4 7 Azocasein (substrate solution)

Make fresh daily — discard any unused substrate

In a 250-ml beaker: |

20 Weigh 0.6 g azocasein (Sigma A-2765)

Add 10 ml 50% urea solution and mix until dissolved.
Add10ml2.0M TI'IS buffer stock solution.

Add 30-50 ml deionisé_‘d water and continue stirring until clear of particles.

Adjust pH to 8.5 using dilute H,SO,

25 Adjust volurne to 100 m! and mix thoroughly




‘In a 250-m beaker: 20 i gh 0.6 g azocasein (Sigm A-2765) Add 10 ml 50%
urea solution and mx until dissolved. Add 10 mi 2.0 M Tri&DPesamtar 2804ck

sol ution. y\dg;a33p0 m deionised water and continue stirri il clear of
particles. Acfj%gst pH to 8.5 using dilyte H2SO4 25 Adj ust €%p§%1’?0828100 m

and m x thoroughly 8 Decenber.2004 V\ls 01/ 98532 PCT/ AUO1/ 00728 17 Keep
cool until readgede cBSIAin A28fY ‘?Jgﬁ?aﬁé\%\/'\f SAMPLES AND STANDARDS After

di ssol ving an Epi zyne Rapid Sanpl e for protease assay, it is strongly
recommended that the pH of this solution be checked and, if needed,
adjusted to 8.5 0.1 units. If it is desired to know the exact activity
| evel s of %rote t he detergent base should be included

in_a detergent
‘in the starddhrd W@MST@HMy known 10 that the particul ar

formul ati on bei ng used has no effect on the protease activity. The
. concent r at iAdier disselvmgradipizoneR gad Saspbubdpiotease asahy, tivistsirahglysed i n t he
sanpl e -solution of the detergent containing protease. The presence in

sol uti on ofecwhimmmged ek &ic@Is oStlidsonsiotbd cRECKEDIA MBieddes Wdhustdd to B +
-deactivation of the protease over the tine peri od required for preparation

of the varigougyigaterials for the assay. This cause of deactivation can be
overcone by addi ng

If 1t is desired to know the exact activity levels of protease in a detergent, the
detergent base should be included in the standard solutions unless it is already known
10 that the particular formulation being used has no effect on the protease activity. The

concentration of the base detergent should be equal to that used in the sample solution

of the detergent containing protease.

The presence in solution of strong chelators such as NTA or EDTA may result in
15 deactivation of the protease over the time period required for preparation of the
various materials for the assay. This cause of deactivation can be overcome by adding

excess calciom to the sample solutions.

6.0. . PROCEDURE

20

6.1 Preheat water bath to 40°C + 0.5°C (approx. 1 hour).

6.2 Approx. 10 minutes before starting assay, place substrate solution on
40°C water bath to equilibrate.

25




excess calciumto the sanple solutions. 20 25 6.0. . PROCEDURE 6.1 Preheat
water bath to 40C 0.5C (approx. 1 hour). 6.2 Approx. 10 migbeesmbrs28p4
starting %%*393* ace substrate solution on 40C water bath to equilibrate.
8 Decenber 4"WD 01/ 98532 18 6.3 Ingybate the tubes in aPSHEUMHE?8 bat h
for 10 m nutes. PCIT/AU0O1/ 00725 6.4 Renbve the tubes fromthe water bath and

qui ckly ad 00L of ' ' each.tube at approxi mately
~equal ti ma@isﬁterval s.ﬁgh@%m%gﬁ%gﬁgggﬁ %{ﬁg’@%ﬁ%ﬁ?‘i gflm'g%?frd be added to. all
tubes within one mnute. Recap and vortex. Again, be careful not to splash
the reaction onto the top of the mcrocentrifuge tube. 10 15 20 6.5

| ncubate the tubes in a 80C water for bath for 20 mnutes. 6.6 Place all
_tubes in af4 ce wat erRemove the tubes frofnothe Wataribatht and .quickly7adir $00si.a0f t he
reaction of all tubes to 1.5nL cuvettes and read

colour reaction solution to each tube at approximately equal time intervals. The

5  colour reaction solution should be added to all tubes within one minute. Recap and

vortex. Again, be careful not to splash the reaction onto the top of the microcentrifuge

tube.
65 Incubate the tubes in a 80°C water for b_ath for 20 minutes.
10
6.6 Place all tubes in an ice water bath to cool for 15 minutes.
6.7 - Transfer the reaction of all tubes to 1.5mL cuvettes and read
absorbance at 560 om.
15 |
7.0 CALCULATIONS
Caleulate the mean absorbance for each standaid, and sample replicate. |
Subtract the average blank absorbance reading from each value in order to obtain an
average net absorbance reading.

20.
Generate a standard curve of net absorbance vs enzyme concentration for the

standards. A correlation coefficient (r) of 20.999 should be obtained.

Calculate the NPC/g value for each LIQUID sampls from the standard curve.

25




absorbance at 560 nm 7.0 CALCULATIONS Cal cul ate the nean absorbance for
each standard, and sanple replicate. Subtract the average bPassnkas28pbance
readi ng f kpgogaah value in order to obtain an average netP@ggﬁﬁp@r}ﬁe

readi ng. CGenerate a standard curve of jpet absorbance vs enzy

concentration for the standards. A correlation coefficient (r) of 20.999

shoul d be obt ai m&d:/gﬁai @h&&ﬁﬁel\ﬂ%ﬂ&u\l | (98 clt A LI QUI D sanple from
the standard curve. Dece / AUO1/ 00728 19

_NPC/gm—(NPC/rrL'valuefrsgpﬂIi t tion Sanple specific gravity
g/ nL Cal cul ate the NPC/ g granu ﬁﬁ%@% ﬁl% a:ﬁgg/each GRANULAR sample fromthe

standard 5 curve. NPC/gm = (NPC/ nL, value fromcurve stock dilution))
(St ock dissolution conc. My/nL) (1gm 1000ngy) 10 8.0. REFERENCE: USP 20 8
Decenber 2004 THE CLAIMS OF THE | NVENTI ON ARE AS FOLLOWS:

Calculate the NPC/g granule value for each GRANULAR sample from the standard

5 curve,

NPC/gm = (NPC/mL, value from curve) (stock dilution))
(Stock dissolution conc. Mg/mL) (1gm/1000mg)

10  8.0. REFERENCE:

USP




1 Aunitary single use analytic device for detecting an enzyne in a Iiguid
at a suitable tenperature, said device conprising a supporkPSEEMREr PR f or
manual mani pul ati on and a conpositidﬁ)associated wi th the support
structure, the conposition 5 being responsive to the enzyne in such a way

‘as to ca i 158. due to digestion of at

| east a m%méﬁﬁwm@ﬁ%ﬁg@m@ed W th said support
structure to reveal an underlying stratumwhich is of. a different

appear ancle f r ovimity [sigs usgiagelytie devigpiop dategting & §nzymgdn a ligyid agal yti c
device for detecting an enzyme selected froma first class and/or an
enzyne seggbleteripepau, sfd dedcet@ngriding ashppaut struaturafos mdnakll e  tenperature,
sai d device conprising a support structure for manual nanipul ation, a

first Corlﬁﬁﬁfénlﬂbﬁéh 2 %32%%9&9’1_ a%%HEgﬂéd Mtﬁglilegsgﬁ)?oﬁ%f?&hﬁ 1l ci\’ﬂ\?@ﬁsﬁiﬂﬁ suppor t

structure, e first sitio elng s vely respons to an enzyne
of the first class. and,15 the second conpasition bei ng responsive to an
enzyn8 of PHHRFCROBSNG to. fhig SOZYme B} SUCH 3 WAY A5 1R GaUSH aSHRRECAN ARPEAANCE T c ause a
change in appearance of the device indicative of the presence of an enzyne
of a resphetdéevies duedosligasiomblstdeast @ hart ehalayer ¢fe campmstitograseocisted he devi ce
is due to digestion of a |ayer of a conposition associated wth said

support Siithigdid sgppott stivad toavvaah de thddrinSitrabirt WHN i€ of i diftfret di f f er ent
20 appearance fromthe | ayer digested. A device according to claim?2 :

wherein t%&%gg&rﬂéﬂl%ﬁ%&qﬁ%wageveal ed is the support structure or a

coating on‘the support structure. 21 8 Decenber 2004 4 A device according
_to claim2 or 3 wherein a conposition associated with said

10 2 A unitary single use analytic device for detecting én enzyme selected from a
first class and/or an enzyme selected from a second class in a liquid at a suitable
temperature, said device comprising a support structure for manual manipulation, a
first composition and a second composition each associated with the support structure,
the first composition being selectively responsive to an enzyme of the first class and

15  the second composition being responsive to an enzyme of the second class, each
re_sponding in such a way as to cause a change in appearance of the device indicative
of the presence of an enzyme of a respective class and wherein the change in
appearance of the device is due to digestion of a layer of a composition associated
with said support structure to reveal an underlying stratum which is of a different

20 appearance from the layer digested.

3 A device according to claim 2 wherein the underlying stratum revealed is the

support structure or a coating on the support structure.




substrate is opaque or translucent. 5 A device according to claim4 mhereln
a conposition associated with said 5 syfstrate contains a fBiDraepber ¢P&ed
solid dispersion. 6 A device according“to claim5 wherein the dispersion is
bari um sul phate. 7 A device according to claim2 wherein a change in

appear ance, of { Hoofev oS line 1T Aol of 8 IARRY 00 BULLRER didvefa of a0

aSSOCIated conpasi tion a st ance e surface
| ayer which differs in appearance from an underlylng stratun1of t he
_conp05|t|dW-ﬂﬁﬁ?§H§@§@%OTQ?HRU6@¥|ce according to claim7 wherein the
captive substance is an ink or 15 pignent applied to a surface of the
conposition 9 A device according to claim2 wherein a conposition
associated with said substrate contains a solid dispersion of which at

| east a susfacealgygE aa%mlhg% Ligim q%%ﬁgc EBﬁﬁ@rﬂ&és&nﬁt@@Wﬂlﬂ%d enai nder .
20 10 A device according to claim9 wherein the surface layer is coloured

by appl i cation  of urface of the conposition 11 A device
nocor disng. HHSEHS cofeins A ifly itiSed SifAieiEE ", Change | n appearance 25 i<
due to a reaction between a conponent of an associated conposition of the

device 22 8 Decenber 2004 and an enzyne in the liquid to produce a product

of different appearance either directly or via one or nore nediators. 12 A
devi ce acc@r di ng\ deviamccondingab cldim Hwhee thg dispasion isbertuen sulphaet i me from

7 A device according to claim 2 wherein a change in appearance of the device is
10 due to digestion of a surface layer of an associated composition whereby a substance
captive in or on the surface layer which differs in appearance from an underlying

stratum of the composition is released.

8 A device according to claim 7 wherein the captive substance is an ink or

15  pigment applied to a surface of the composition

£ 9 A device according to claim 2 wherein a composition associated with said
substrate contains a solid dispersion of which at least a surface layer portion is
| coloured differently from the remainder.
20
10 A device according to claim 9 wherein the surface layer is coldured by

application of an ink or dye to a surface of the composition

11 A device according to any one of claims 1 or 2 wherein a change in appearance

25 is due to a reaction between a component of an associated composition of the device
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“insertion of a predeterm ned portion of the device in the liquid until, a _f

- predeterm ned change, if any, in appgfrance i s observed i $ PRERE 0% of
the activity of the detected enzyne the liquid tenperature. 13 A device

according to any one of claims 1 to 11 wherein the appearance of the 10

devi h h.ti.ne. af i ' f ' . [ f the-
dovi o 1 nene e b R bR e L A PSR ERR. g |

wherein the appearance after a predetermned tine is indicative of the
activity ereathyorges @ dERMARAIYS. t hat tenperature. 15 14 A device
according to any one of the preceding clains wherein an associ ated
conposition is protease digestible. 15 A device according to any one of the
precedi ng clai ns wherein an associ ated conposition is cellul ase digestible.

20 16 A deyi ce saaeRtdongald By BiForhe REHECRIHIILELA B igFEhN a0

associ ated conposition is [Nipase digestible. 17 A device according to any

O o B L S S 0 B PRR B B R TR Rt o °o

preceding .clains wherein an associ ated conposition is oxidase digestible.
19 A devi ekangecb e, iiyaprsatsage isrbsgved landieatve i ity actixitrel g dletactedan
associ ated conposition forns a |layer of uniformthickness and is
sel ect i vekyzythiegr shiccliiquich temnpepatadet er m ned time by an appropriate enzyne of
predeterm ned activity.

13 A dévice according to any one of claims 1 to 11 wherein the appearance of the
10 device changéé with time after immersion of a predetermined portion of the device in

a liquid containing an enzyme at a suitable temperature and wherein the appearance

after a predetermined time is indicative of the activity of the detected enzyme at that

temperature.

15 14 A device according to any one of the preceding claims wherein an associated

compoéition is protease digestible.

15 | A device according to any one of the preceding clairﬁs wherein an associated
-éomposition is cellulase digestible.

20
16 A device according to any one of the preceding claims wherein an associated

~ composition is lipase digestible.

17 A device according to any one of the preceding claims wherein an associated

25 composition is amylase digestible.
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.20 A device according to any one of clains 1 to 18 wherein an associ ated
conposition forns a | ayer of progressin?/fll y increasing thi cIBridresmbiey 2P
.selectively 10 digested in a predeter ed tinme by an appropriate enzyne of
predeterm ned activity whereby the thickness digested in a predeterm ned
time is ingdicat}) . [ W : ' aggRrding to
any one O?H; cl aiéﬁé%ﬁi%(%w%gdlaggdréeﬁﬁ] e%fefﬂ}aet sg%a?g@%ﬁﬁéﬁ%ﬁggé}lg gsgn I's a layer
increasing in thickness in.steps of predeterm ned thickness each of which
i s select i'QPé‘PRPS’JHOBé%?’é‘aaﬁe@%Csﬁﬁ@det ernmined tine according to the step

t hi ckness by an appropriate enzyne of predeterm ned activity whereby the
nunber of steps digested in a predetermned tine is indicative of the
activity of the enzynme. 20 22 A device according to any one of the

precedi ng gl ai Mk 4hiRE BEddrding S MBRMelof $hd prEdddin d1SindsQriEREin fah QB3cRIaRIdast i C
sheet or film23 A nethod for estimating the activity of an enzyne in a

sheet or f11m 23 A g the f an enzy
st i it oo B et TR GG AIPGLS: B0 ML AP Bl B L fr e,

conposition associated with the support structure, 24 8 Decenber 2004 the
conposi t i oetRsTYnEEUNE ¥ ) SPPI9PTIRE cBAZYHR Rradateratned 3gly1t%s to cause a

. change in appearance of the test strip, and neasuring the tinme taken from
the monent of insertion until a predeterm ned change in appearance of the
~test strip is observed; and wherein the conposition is an 5 enzyne

di gesti bl e onpRelice AcREindheiB) sheldTRIAMINGS 18 Wharnead ak6giarl the test
strip results froma change ' in appearance at the surface of the

conposi tion, N C i i m. rejn . in
appear anc e&&&%ﬁ@n@é{)@ :g laﬁgr-c_ﬁ( p(ilbé}gssﬁ‘?el)? in%‘}e%ﬁé tlﬁﬁ&e&! ghd 19 ‘Eel‘é&%’%%/e
10  digested in a predetermined time by an appropriate enzymé of predetermined activity

whereby the thickness digested in a predetermined time is indicative of the activity of

the enzyme

21 A device according to any one of claims 1 to 18 wherein the associated

1S  composition is a layer increasing in thickness in steps of predetermined thickness each
of which is selectively digested in a predeténnined time according to the step
thickne.ss by an appropriate enzyme of predetérrniﬂed activity whereby the number of

steps digested in a predetermined time is indicative of the activity of the enzyme.

20 22 A device according to any one of the preceding claims wherein the support

structure is formed from a plastic sheet or film

23 A method for estimating the activity of an enzyme in a liquid at a suitable
temperature comprising the steps of inserting a test strip into the liquid, the test strip

25  comprising a support structure, a composition associated with the support structufe,
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~stri-p results fromdigestion fromthe strip of the conposition to revea

t he. support 10 structure underlying the conposition. 25 A rePeeinkes28P4i ng
to claim 23 wherein the change in app ance is a change in transparency of
the test strip, 15 26 A nethod according to claimany one of clains 23-25

wherein t | i quid.i i nt ai ned det ined t t 27_A met hod
Accor of ng ReF BRI APREDS 1 (S5 PG LUK RO 808 CREF PSP | sos o

plurality of conpositions on the support structure, each selectively 20
di gest i bl @ppsaranseof herdeststrita respective class, and the time taken for each
conposition to change in appearance is neasured. 28 A nmethod of estimating

the acti vigh{l n@fas@thgeth M telestidrs itombmentsdfaferidn uritil a@tédefgmenddest strip
into a liquid containing the enzynme, the test strip conprising a 25 support

structure f@&%eﬁ.ﬂia&éapangg%{' EHe atérs.‘ggsﬁi | QYL ah&‘%?x%fﬂéﬂﬂg ;B@ﬁgﬁﬁgﬁ med 25 8

Decenber ness o osi t1on digest e enzyne at a
predeterm ned agti vi in a,..predetermined.tinme, and visu .

di sti nui seﬁaﬁ?%&m}mﬁ%/ Fiame %n%swlma@fl[ﬁwe?haaaﬁm W@F?rﬁﬁcet%éf‘%/ fFit#Rss the
conposition digested in a predetermned tine 5 29. A kit including a device
accor di ng resultadsonomehanige ¢ appesrancoatitbe artacant thediopwpositionf t he appear ance of
.a predeterm ned change, if any, in appearance of the device 30. A device

substantially as herein described with reference to any one of the
exanpl es, excludi ng any conparative exanples. 10

24 A method according to claim 23 wherein the change in appearance of the test
strip results from digestion from the strip of the lcomposition to reveal the support

10 structure underlying the composition.

25 A method according to claim 23 wherein the change in appearance is a change

in transparency of the test strip,

15 26 A method according to claim any one of claims 23-25 wherein the liquid is

maintained at a predetermined temperature

27 A method according to anyone of claims 23 to 26 wherein the test strip
comprises a plurality of compositions on the support structure, each selectively
20 digestible by an enzyme of a respective class, and the time taken for each composition

to change in appearance is measured.

28 A method of estimating the activity of an enzyme comprising the steps of
inserting a test strip into a liquid containing the enzyme, the test strip comprising a
oS support structure coated with one or more layers of increasing predetermined
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31.. A nmethod of estimating the activity of an enzyne substantially as’

herein described with reference to alr%%one of the exanpl e Desasnhadi2A84 any
_conparative exanples. 15 32. A kit s tantially as herein described with
reference to any one of the exanpl es.

thickness of a composition digestible by the enzyme at a predétermined activityin a
predetermined time, and visually distinguishable from the support structure, and

noting the thickness the composition digested in a predetermined time

5 29. Akitimcluding a device accordihg to any one of claims 1 to 19 and an indicator

of the appearance of a predetermined change, if any, in appearance of the device

30. A device substantially as herein described with reference to any one of the

- examples, excluding any comparative examples.

10
31. A method of estimating the activity of an enzyme substantially as herein
described with reference to any one of the examples, excluding any comparative
examples.

15 32.  Alit substantially as herein described with reference to any one of the
examplles.




